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1. Introduction
Codebook based precoding scheme is a method to increase the performance in low mobility. However, it requires PMI (Precoding Matrix Index) feedback information that provides a trade off between performance and feedback overhead. In this contribution, we evaluate the link level performance with the same feedback overhead scenario in which various cluster size and PMI reporting period are assumed.

2. Codebook-based Precoding Scheme
So far, a lot of contributions [1]-[2] show that codebook-based precoding matrix or vector is one of the promising techniques for E-UTRA downlink MIMO under closed-loop scenario. In the codebook-based precoding system, UE should feed back preferred precoding index (i.e., PMI) to Node-B within feedback update period.  In order to reduce feedback overhead, we can feed back a PMI for one or more RBs and/or increase feedback update period..However, there are many combination of cluster size and feedback update period that has same feedback overhead.

In this contribution, we study which combination of cluster size and feedback period is more appropriate to increase system throughput.
3. Simulations

The parameters of link level simulation are listed in the table 1.

	Parameter
	Assumption

	OFDM parameters
	5 MHz (300+1 subcarriers) 

	Subframe length
	1 ms

	Resource block size
	36 subcarriers x 10 OFDM symbols

	Channel Models
	TU (3km/h, 10km/h)

	Modulation schemes and channel coding rates
	QPSK 1/3, QPSK 1/2, QPSK 3/4
16-QAM 1/2, 16-QAM 5/8, 16-QAM 3/4
64-QAM 3/5, 64-QAM 2/3, 64-QAM 3/4, 64-QAM 5/6

	SIR mapping
	EESM

	Channel Code
	Turbo code (11, 13)Component decoder : max-log-MAP

	Antenna configuration
	[2Tx, 2Rx]

	Spatial correlation (Tx, Rx)
	(0.0, 0.0)

	Codebook for 2 rate
	Codebook of size 8 in [3]

	Feedback delay
	3TTI

	CQI feedback period
	3TTI

	PMI feedback period (TTI)
	1 , 3, 6, 12 and 24

	Cluster size (RB)
	1, 3, 6, 12 and 24

	Channel Estimation
	Perfect channel estimation

	Target BLER
	10%

	HARQ
	Bit level Chase combining

	Retransmission delay
	3TTI

	Maximum retransmission
	4


Table 1 Simulation parameters

In this simulation, we compare the cluster size and PMI feedback update period for precoding scheme.  As candidates of the feedback scenario having same feedback overhead, we consider following combination of cluster sized and feedback update period. 
· Case 1: 
· A : 1RB, 24TTI 
· B : 24RBs, 1TTI
· Case 2: 
· A : 3RBs, 12TTI 
· B : 6RBs, 6TTI 
· C : 12RBs, 3TTI
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(a) Typical Urban 3km/h



(b) Typical Urban 10km/h

Figure 2. Link level performance of : (a) 1RB, 24TTI (b) 24RBs, 1 TTI

Figure 2 shows the link level performance of the 2x2 precoded SU-MIMO system according to the UE mobility;  subfigure (a) gives the result under TU 3km/h and subfigure (b) shows the result under TU 10km/h. As shown in the figures, precoding scheme with smaller cluster size outperforms under the both channel environments. 
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(a) Typical Urban 3km/h



(b) Typical Urban 10km/h
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(c) Typical Urban 15km/h
Figure 3 Link level performance: (a) 3RBs, 12TTI (b) 6RBs, 6 TTI (c) 12RBs, 3TTI

As shown in the Figure 3, each combination has different performance according to the UE speed. In a low mobility case, smaller cluster size performs better due to fine PMI granularity. However, in a highly time-varying channel such as 10km/h and 15km/h, shorter feedback update period is more appropriate as a feedback mechanism for precoding scheme.
4. Conclusions

In this contribution, we evaluated several combinations having same feedback overhead according to cluster size and feedback update period.

From the simulation results, it is shown that each combination has different performance trend according to the UE mobility. In a low mobility scenario, smaller cluster size with longer feedback update period is more appropriate to the system. On other side, larger cluster size with shorter feedback update period is more suitable for high mobility UE. Thus, we can easily expect that in a low mobility PMI granularity is more important to increase the system throughput and in a high mobility feedback update time is more important. Therefore, we should further consider which combination is more appropriate to the system.
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(a) 1 RB, 24 TTI




(b) 24RBs, 1TTI

Figure 4 Cluster size and PMI reporting period of case 1
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(a) 3RBs, 12 TTI




(b) 6 RBs and 6 TTI
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(c) 12 RBs and 3 TTI

Figure 5 Cluster size and PMI reporting period of case 2
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